Intervention to avoid the prone sleeping
The prone infant sleeping position has become less common in various countries following research evidence of an association with sudden infant death syndrome (SIDS).' Health education campaigns to reduce the prevalence of the prone position have been followed by a decline in SIDS and posmeonatal mortality in Tasmania,2 Australia,34 New Zealand,5 the Netherlands,6 and the UK.7
The Tasmanian cohort study has been used to provide impact8 and outcome9 evaluation of public health activities to reduce the prevalence of prone sleeping. The rate of SIDS in Tasmania declined from a mean (range) of 3.4 (2 6-4-2) cases per 1000 live births in 1988-90 to 1-6 (0-9-2 3) cases during 1991 and 1992.9 A within cohort analysis found most of the SIDS rate decline could be attributed to changes in infant sleeping position.9 In the cohort, 30% of infants born between 1 May 1988 and 30 April 1991 slept prone compared with 5% of infants born from 1 May 1991 to 30 April 1992.8 In the later period, there was a high awareness of the association between prone position and SIDS (90%).8 Teenage motherhood, low maternal education, paternal unemployment, unmarried motherhood, non-specialist antenatal care, and not reading books to prepare for a baby were associated with non-awareness. Mothers who were unaware were more likely to have babies who usually slept prone.8
Because awareness of the association between prone sleeping and SIDS became a de novo antecedent of prone sleeping position and because the level of awareness differs by parental and infant characteristics, it becomes possible to examine if intervention changed the correlates of prone position. Before health education campaigns to promote the side or supine infant sleeping position, we reported that the prone position was positively correlated with the following characteristics in the cohort: older maternal age, higher family income, higher parental education levels, a non-smoking mother, and infants who were low birth weight, premature, or entirely breast fed.'0 In contrast, the Plunket National Child 
consisted of a term for the putative factor, period of birth, and an interaction term for the putative factor and period of birth. Postconceptional age at the home visit was also included if data on the study factor had been collected at home visit. The outcome term for all models was a binary term (which was one if the infant usually slept prone at home visit). Logistic regression modelling was used to examine the effect of intervention on the relationship of these variables to sleeping position after adjustment for marital status. Unmarried mothers were less likely (OR=0-54; 95% CI 0-47 to 063) to place their infants prone before intervention and more likely (OR=1-92; 95% CI 1l18 to [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] to place infants prone after intervention compared with married mothers. After adjustment for marital status, it was found that period of birth no longer significantly altered the association between the prone sleeping position and maternal education, maternal age, maternal postnatal smoking or smoking hygiene, or paternal unemployment. The effect of period of birth on the association between bottle feeding or reading books to prepare for a baby and prone sleeping position did, however, remain significant with p values of 0-048 and 0-002 respectively.
The dramatic reduction in the prevalence of the prone position was, as one would expect, accompanied by a reduction in the proportion of infants who were jointly exposed to this position and various conditions which potentiate SIDS risk in the prone position. Therefore, to examine if the distribution of effect modifiers within the prone sleeping sample differed by period of birth, the proportion of prone infants who were also exposed to a possible effect modifier was examined by period of birth. The proportion of prone infants who also slept on sheepskins or would sleep on infant sheepskins in cold winter weather significantly decreased after intervention (table 2) . There was no significant change in the proportion of prone infants who were also jointly exposed to the following possible effect modifiers -natural fibre mattresses, swaddling, observed infant room heating device, heavy hypothetical thermal insulation during cold winter weather, perspiration episodes, or a history of illness in terms of fever, upper respiratory tract infection, vomiting, or diarrhoea (table 2).
Discussion
We examined the correlates of the usual prone position in two birth cohorts, representing infants who were born before and after intervention to reduce the prevalence of the prone sleeping position. The period of birth classification used in this report does not reflect a clear demarcation by a single intervention There were multiple public health activities to reduce the prevalence of the prone sleeping position. It does, however, delineate a date (1 May 1991) after which cohort participants were informed of the association between sleeping position and SIDS.
In the before intervention cohort, the prone position was less commonly found among infants born to mothers with characteristics associated with a lower health education uptake (table 1). In the after intervention population, these characteristics had become significantly more closely associated with the prone sleeping position. The proportion of prone infants who were jointly exposed to a possible risk potentiator of the prone position did not vary significantly by period of birth with the exception of the percentage of prone infants with exposure to underlying sheepskin, which was reduced in the latter time period.
The difference in the proportion of infants sleeping prone between subjects with a low health education uptake characteristic and their reference group was less marked after than before intervention. We have previously reported that the most common reason stated for babies usually sleeping prone was that babies slept better or were more comfortable or content in this position.8 Thus, it appears that the predictors of choosing the prone position for infants lie in their behaviour, as well as in the sociodemographic characteristics of their parents. The residual group of prone infants after intervention are likely to include those with such behaviour. These results suggest that health education activities, rather than concentrating only on population subgroups such as teenage mothers, should also focus on the use of appropriate methods to settle an infant without resorting to the prone position.
Research findings on possible effect modifiers of the prone position have only recently been published,'2 13 18 SO it is not surprising that the proportion of prone infants who were also exposed to a possible effect modifier was not changed by intervention in 1991. Our findings suggest that the component of the recent SIDS rate drop in the cohort2 due to a reduction in the joint exposure of prone infants to other possible effect modifiers is small. A substantial proportion of sleeping infants were jointly exposed to a potential risk potentiator of the prone position in the period after intervention. Thus, a further aim of health education in this area should be to inform the minority of parents who are instructed to place their infants prone for medical reasons to avoid risk potentiators such as soft natural fibre mattresses.
This report found that the constellation of confounders of the association between prone position and SIDS changed by period of birth. For example, young maternal age is a risk factor for SIDS. Before intervention, young mothers were less likely to have prone sleeping infants. Thus young maternal age would have acted as a positive confounder in this population, acting to move the unadjusted relative risk toward unity. However, in the cohort after intervention, teenage motherhood was more closely associated with the prone sleeping position. This change would result in moving the unadjusted relative risk for prone position away from unity. Several of the factors listed in table 1 have been shown to increase SIDS risk. It follows that the residual group of prone sleeping infants after intervention are more likely to have other sufficient causes19 for SIDS. Thus one would expect the documented change in constellation of confounders to lead to an increase in the unadjusted level of risk, whether relative or absolute, measured for prone infants in the latter time period.
The alteration in correlates of the prone position that we report reinforces the theoretical concept that well known, 'modifiable' risk factors for disease tend to be associated with each other on a population and individual level. This phenomenon is also evident from the recent New Zealand national data, where the significant sociodemographic associations with prone sleeping have all been noted as independent risk factors for SIDS in various studies. 1 1 In conclusion, we have documented changes in correlates of the usual prone sleeping position after intervention to reduce the prevalence of the prone sleeping position among cohort infants. It is important to be aware of these changes to understand the risk level of SIDS of prone sleeping infants after intervention and for the planning of SIDS education programmes. We are indebted to the parents and infants who participated in the cohort study; K Evans, H Donaldson, M Smiley, and other assistants for data collection; to all the.organisations and practitioners involved in SIDS education activities; to the Departments of Hospital Pathology, Police, and Justice for their cooperation, and to the hospitals participating in the cohort study.
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